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[0 0 7 3] 

$.t=.&mM 3 (Dmitmt. ±wz±mM x h&mm 2 ©4>&< ^cHig-r- 

[0 0 7 4] 
[0 0 7 5] 

(mmm i ) 

J ffimT)m— ?A92MW 0.2^;!/ (75.1 g) £ 2000ml CO >f * > &Wk7kiZ.m& 

304 g (CeOgSIKtTf 0.5^;i/*HS) &«^U S 5> tC 5 ^ISISIff U & 

o 

[0 0 7 6] 

#btlfeM^7K^?KtC, 25% 177 g Srin^., S £> JClO&raSflil, 
TftJ»£^fr*?§?££ Lfc, itlS: 2 ^J±<7>#tI/±TfCT 120TCT? 2 H£iaSM!LJl 

[0 0 7 7] 

3»«3tlfett:JR<»S:^tf**?RS: 100°C/^ra©#M^ST^U^ L, 
400°C-e 5^W*^bTCe0 2 -Al 2 0 3 «-griftffcft»*S:WlHUfe. #£*lfcCe0 2 -A 

i 2 o 3 «-&B*ffc<J&*&5M*, *&89MS%©ceo 2 i:jmi£fi%© Ai 2 o 3 ^e>«l^3nT 

[0 0 7 8] 
(£JB« 2 ) 

[0 0 7 9] 

(mmm 3 > 



ffifE# 2001-3104423 



# 



^2001-336643 



A0.02^;i/ (5.23g) 25%T >^^y?K& 180 g t. LtcZ t^itmM 

o 

[0 0 8 0] 

ffiWTfr^ — V&Sikmtya*: 0.1^;!/ (37. 6g) , 25%r> ; E-T^K$: 157g 
[0 0 8 1 ] 

fig^r;i/^-^A9^fn%$: o.i=e;i/, 25%y> : e-y2K£ i57g/gvN£zi£ 

[0 0 8 2] 

(mmm e > 

5g^T;^^-^A9 7Kf0^^m^'feU ^A©M-^7K^^ffC £ £>(C30%i®^ 
^7K^*62g ^M^Lfc^{CT>^-T7K&^^^^^a^iil^56M2 i:|i|#{c 
L T «^«ffc*»* £ nig L „ 
[0 0 8 3] 

[0 0 8 4] 
(Jfc«« 1 ) 

«S»T^/^ — ^AS^fDft&fflv^-r, 25%r>^- y7jc£ 136g/SV^Zl£;J^ 



fcttSE# 2001-3104423 
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[0 0 8 5] 

utmm 2 ) 

«ggftT^/^-^A9*|D<ftS:M^1*» 25%T> ; E-r^$: 136 g ffi V^ £ * £ 
[0 0 8 6] 

295g«:«-£U S & 5 ftffiWLW L 
[0 0 8 7] 

#e>*lfe *i-£7K?£?& fC, 25%7^-T* 573g Srflri*, S *> K10#H3i#P I, 
fc„ #£*XfctfcJR4&&aiifiU- £*>tC lOOTC/hr^fi&STfltlll&LT 400°CT* 

[0 0 8 8] 

nhtltc.m^mt^n^\t. *&82.5fi*%©Ce0 2 £&17.5S:fi%©Zr0 2 #£:f& 
Zr0 2 ©4>fc< fcfc— fi|i«Ce0 2 lCHa&OTV*&. 
[0 0 8 9] 

[0 0 9 0] 



ffiSE^ 2001-3104423 



#2001—336643 



[Htl] 





Hll/"A1 • sxA. JE£ZL- J»U 




/kGA/Ai^tC IT 


l/re ^5 


mmmi 


CeOa-AliOs 
89 : 11 








mmm2 


CeOt-AliOa 
89 : 11 








mmw3 


CeOa-AlaOa-BaO 
87 : 10 : 3 


m 






mmm* 


CeOa-AlaOs 
94 : 6 


m 




> 


■mmms 


Ce0 2 -Al2 0a 
94 : 6 


M 






mmm6 


Ce02-Al 2 0a 
89 : 11 


M 






ttmmi 


Ce0 2 


m 






it«fc#|2 


Ce0 2 








itWJ3 


Ce02-Zr0 2 
82.5 : 17.5 









[0 0 9 1 ] 



FE-STEM© EDS&MVV 1 <D&&Wtit&l1&M<Dmft*)<D%i^—'DG>1fr : ¥- 

tt, OHO H3iSS^m5S ' r HD-2000J OTU flni£*jE 200kVT?M}£ U fc„ Z. 
(D^Mit EDXtfcffiSS ( NCRANttJS Vatage EDX system) ifeffi;*., f*f*#£$8£-r 

* X*| ic <fc o T lilt- 7C*#*f # T? # & J: 3 fc & o T v * & 0 
[0 0 9 2] 

tffOT*>, CefcAl©fflj£##tt3afrM : y\fct (Ce : Al=71 : 29) "fe^frfc LT + 10 
1 2 0 3 *« 0.5nmJ^_k©!f&^h L T #£-t<5 £ f*Ui, ±fHM^tC J: o TCe# 100% 

&<&v*ii ai# ioo x©au^*«#«ttmstistii*T?&s. 

[0 0 9 3] 

#^^gMS^J ^ #i:bifM©^MW*Xtt^^#/^^cc)V^T, 6oox:, 8 

00TC&m0001CT?*;ri^ft5B^©ffiJ*&fTV^ *©tfc*ft^ftX*REI#f (40kV 
-350mA) tMje&ff-afc. ■£©*§*, Ce0 2 ©EffiMHilg|H8HrtT?& o T If- # */ 
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( 220) ®©3M»ifiafre>, tt»tCj:oTCe0 2 <Z)jea^g&«!l)iLfe. ^5:02 
[0 0 9 4] 

600°CT' 5 mfB&G>m&t.&G>Ce0 2 <Dl£&¥&ifi 6-8 nmT'& l J 
, 800°C-t? 5 ^r^©!^^^(Z)Ce0 2 ©^^^g*U2~17nmT'fe frol000t;-e5 

[0 0 9 5] 

Tf3- h£*lT^£2)\ & £ ^ r -A1 2 0 3 <Z)^/JnMI| £ L T#& L T £ £ 
[0 0 9 6] 

, 6oo°c2st^ 8ooicT*ft^jri5i$iffl©&/&s:fTV\ -g-co^-eti^ti^^a y 

^-*JC«koTjW?Lli:S 3.5— 100nm©$i?L^a$:MISL^ o *g*=feH 3 ICj^-T 

o 

[0 0 9 7] 

03 J: U, V^tl^HM!!* 3.5~ 100nm©$W?L^^«, 600°C 5 V$m<D'B 

j£ffc {C 0 . 07cc/ g JgtJiT? & U , 800°C Tf 5 l$|Q<Z)&jft& IC 0 . 04cc/ g J^_tT* & -5 

o 

[0 0 9 8] 

&fffrfcV*Jtlfc#g2 J:»;*£V^ *fcCe0 2 fcH»LJfi:^ Al.gOgSrSRftl L $ «b tC^ 
^&ff o fc^J6#9 1 Mmmm4 fct, 3.5— 100nmtf);j5ffl?L^# 600X:T' 5 t$ffl 
©«S^HJC0.13cc/gJgil±, 800r"T?5H3rlS©#&j£lfc»C 0. Ice/ g J^±T*fe 'J , 

-»@»LfcJt«#l3 £:J:b^T*£<, Ceo 2 ^«cK:3»^:ewf?ofeJtiUffiIncit 
^T%*£^,, <J:otW±*^, Ce0 2 h@^b^VN Al 2 0 3 3:«-&fl; b fc^&JH&S 

[0 0 9 9] 



2 4 
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6oo*c&tf 8oot;-e^ufc«oj|tiii?Lits 3.5— iQonm^m^imm.^m^Mm 

[0 10 0] 

H4fttfH5^P), H»J1, 3, 6 ©tr^Uffc&li, 20nm#T©tt*lfc*lll?L 
frS,, WtC 800TC^©ttJ*«%^ffi#«3 ti#JC«IH&i|W3L&#<^L, 3.5-20 

o 

[0101] 

JSE»5fcS:WSS[Lfc 0 Pttt, tt^K-ffci&f&5fc 150g tC*f LT 2 g jfi#34xfc. iCD 
[0 10 2] 

«E*&5fc& SMS Life. Pttt, «-£gHfc&f&5|5 150gK*fLT 2 gffi*# 

[0103] 
(Jt««4) 

fctTOLfco PUi, *-£»fls4&«>5fc 150gtC*fLT2 g|g#$*i£ 0 3<£$l» 



2 5 
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[0104] 
[0 10 5] 

[i2] 







XRD 






mmms 




Ptffcg (nm) 


1.0 


i.i 


36.5 



[0 10 6] 

SBgU XbJ^feW; U = l) #X£^M£-fr&#£^Mfre> 500TC£T'12TC 

M*$:ig6{C^-r o . 
[0 10 7] 

^fcli^lCLT* h>f 3f^lf U = 1+0.02) #*&;B^T|Hl^lC50%?Ht:M 
M£M£U ^JH£IS7{C^-<r, 
[0108] 

m 6 7 j: mmm 7-8 ©Mmit&M 4 ©MSfc jt^r^^^ic 

7 ~ 8 ©MT- «Pt(Z)i|§z^^«if(l$ tiT ^ £ i: h frT*& , 4£MM'I£# 

[0 10 9] 

2 6 ffi!I# 2001-3104423 



#2001—336643 

mmmi (D^mitmm^^^ t-ai 2 o 3 ^ ^og^^r;^^^ 

>f>^^-»^L X^V-&mmLfeo 600°CT* 1 mmmi&Lx 0 

.s-imm^i/y Mc?$#u £ h icm>£^l£<z> s?- h n vy y $ > e^sii?^ 

[0 110] 
(l^»J10) 

• ^S6M6©^m-fbW^74g r-Al 2 0 3 ^ 120 g h7K&t>*7;i^-^A* 
-O^fc^ltr • OT*U ^^U-$:iiigLfe 0 600°CT' 1 HPIMIT 0 

.5~lmm(7)/^Uy MC?$#U 3 *> iZffi%.mm<D h U VT > ^ > 
IK©Mi$:*t'f)KbTi!5f$t, itiiiLfc^ 500°CT 2 UrMbt. 

[0 111] 

amm 5 ) 

Jfcfl^3 0«^gftft%*fr5fc74gi:, r-Al 2 0 3 S|^7K 120 g iiJk&Xfyjl -r&rt 

?R0>ffi£J^#T#JRLTi»*3it\ illfet 500X: T* 2 ftHgEft LMli: t 
[0 112] 

atmm & ) 

; E;i/itCe/Zr= 0.9/ 1. ltf)Ce0 2 -Zr0 2 ©?££Mft*74 g £ % r -Al 2 0g$f>7fc 120 
gfc, ^^>^>^23g^^t>*r;i/^^^/W>^S:M-a • 
U-&W$8Lfc. iftfc 600°CT 1 ^FIMIT 0.5~ 1 mmcD^ b y h JC^# L 

atiftLfelfe 500°CT*2^ra^Lfeo &v^m£«£©ffilfcn2;tf <M< 

[0 113] 



2 7 
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MMM 9 ~10;&tf Jfr&fll 5 — 6 (D^Uy h jjftJSE JC o ^ T , ^ 3 tC^-T^f^l/iff 
^ £Rich/Lean = 2 2 &fSn*& »J $g Lfl£5I3 <b 800°C 7? 5 ^rlS^ 

[0114] 
[^3] 





CO 


CaHs 


H 2 


C0 2 


0 2 


H2O 


N 2 




(ppm) 


(ppm) 


(30 


(%) 


(30 


(%) 




Rich 


950 


746 


1 


9.6 


0.2 


3 




Lean 


910 


710 




9.2 




3 





[0 115] 

[0116] 
[^4] 





CO(7530/H 2 (2530 


CaHe 


NO 


CO2 


0z 


H2O 


N 2 




(X) 


(%) 


(X) 


(30 


(30 


(30 




Rich 


1.78 


0.16 


0.12 


10 


0.65 


5 




Lean 


0.70 


0.16 


0.12 


10 


1.40 


5 


mm 



[0 117] 
[01 18] 

0 8 * »J, ggj^ftf 9 ^lOcJDftfljKttW^^tlJCfeVxTfeJt*^ 6 ©fcjJtMKJKfc 



£fJSE# 2001-3104423 
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[0 119] 
[0 12 0] 

mmtm^imm%(Dmmn^^mmv^o i©ii»*&£E»^i/T o.5~ 

[0121] 
(^MM13) 

; E;Vi:bZr/Y= 7/2©Zr0 2 -Y 2 0 3 @^^*©m^*C S^hn^T>^ 

mw?tm^imm%<Dmmn^^mmLt^ a z^mmm^^mnmmLx o.5~ 

lmm©^l/^ h^^^bfeo 
[0 12 2] 
(^*6W14) 

£J6« 1 <Dm&mitmnttO g ^;i/itZr/Y = 4 / l ©Zr0 2 -Y 2 0 3 ©^ 

femzm&LzmMnmts-&t~%k. 5oo°ct* 2 fra^L-t^pta^ 1 mm% 

[0 12 3] 
(Jt»IJ7) 

T digits @ 3 -tlrfc^ 500°CT' 2 ^ra^LTffl^pPt4^ 1 m.A%<DMMWJfc*: 



2001-3104423 



#2001—336643 



[0124] 

HJgMll~14i: itMcM 7 o^T, ^ 5 izm-f^rftJix £Rich/Le 

an= i #f§/ 4 y « l^sis e> 7oo°c -e 5 &fsi&&"t&m&&m. 

100hb^^*fm-^T^6iC^t- o 
[0 12 5] 
[«5] ' 





CO 


CaHe 


H 2 


CO2 


O2 


N 2 




(%) 


(ppmC) 


(%) 


(%) 


(%) 




Rich 


1.0 


2000 


0.3 


10 


0.2 




Lean 


0.1 




0.03 


10 


7.0 





[0 12 6] 

BBS I, CO : 1.8%, H 2 0 : 10%, ^Ngto^^tfX 2 g lC*fLT10U 
y hA«5LJ&*«e>, 500TC-ei5^©|«f«ialfe 100~600r^T'15TC/^©#Mit 

mv^zntfrnrnztiT^z. * h * © j&sR tt¥#tf-#« r* & 5 . 

[0 12 7] 
[3t6] 





Pt#f8ct$ (30 


mmmi 


100 




19.2 


mmmiz 


22 




75 


ttmm7 


4.6 



[0 12 8] 



3 0 
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11 J: »; t»^M«14a>««©* *«iBA«»ll©H 2 ^ajs^lSf v% jc Kfc £ ?\ If 
^^©Pt(7)MS«^Mll©M^(D^*WJ$tiTVN-5 0 £ftttfl4<Z>ftMK*< 
«VNH 2 ^^$:^i-(Z)tt, Zr0 2 -Y 2 0 3 H^«:^itIl/fcS»*^**i:#^.e)tl« 

[0129] 

% (Z)Ce0 2 £ ,ftjl lfi*% CD A 1 2 0 3 ^ fltjft £ tlT V% 5 „ 
[0 13 0] 

254g (Ce0 2 gmcro.41^;bffl^) £»-£U 3 6C5^ni^bfc 

o 

[0131] 

m^nr^m^^m^ 25%r> i e-T# rngs^, s^jcio^rastj^u 

[0132] 

4oo°c x 5 mmfrM i,Tceo 2 -ki 2 o 3 &&mttmffi^zmm u & . » *> jxfc«^i& 

ffc&*&5Mi, *&83S*%©CeO 2 £fljl7Mfi%0> A^OgfrfcflljSSflT^S. 



3 1 
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[0133] 

[0134] 
(HWJ17) 

£.mffilZLT. Ce0 2 -Al 2 0 3 ^^>fb^^-^ Al 2 0 3 ^i:^50nBi^T©^>!r-;i/ 

te, ^75M*%©Ce0 2 i:^25fii%C7) Al 2 0 3 ^^#^$tlTV>^ o 
[0 13 5] 

tmmt.LT. Ce0 2 -Al 2 0 3 ^^b%!fez^-h Al 2 O 3 5fez^h^50nmJ^T©^.^-;i/ 

it. $}6Qm&%<DCeO 2 £ffi40mA%<D Al 2 0 3 ^£#f&£ ;ftT V>£„ 
[0 13 6] 
(MsMl9) 

filiate IT, Ce0 2 -Al 2 0 3 ^M%!fez^i: A^OgifeH^ tf50nm&-f (D X T 

«, ^j50Mi%©Ce0 2 h^50a*%© Al 2 0 3 ^e>*if&£*lTV^ o 
[0 1 3 7] 
(§H»J20) 

tmWilZ.LT. Ce0 2 -Al 2 0 3 ^-a-^bW^-^ AlgOgfitf-fc #50nmOT<Z>*>!r 

3 *l % <Z> ff±<*<D 90M»% J^_h-g- * *i T V % S «#SMt4&*fr5fc & S99B! 



3 2 
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tt, ^40a*%©Ce0 2 i:^60fi*%CD AlgOg^^HfiK S tlT^S. 
[0 13 8] 
(H56M21) 

£/?A£#Dx., ^Ml7^IH^iCLT^^[:W*$:^0> I^IC UTPtfc 

0 2 £$J25M4%© A1 2 0 3 , Xtf 5^;i/%(Z) MgOrtM^J&S tlT V^„ 
[0 13 9] 

0 2 i:^25fi4%© A1 2 0 3> &tF5^;i/%<Z>Zr0 2 J^iS>#J5fc2*l"tV*S. 
[0 14 0] 

<«** • wm> 

ISfi6#!l5~22©«8|lCoV\-C, ^5fC^L£^;i/#*£Rich/Lean= l#ff9 
[0141] 

{CT 500°CT*jlfcraU, *<D& 900 < C©5eSC*T?5«rlS#fip"r«xr-»^« 
[0 14 2] 

^T^n/tfx&Sftj® 4ooTc**ei2r;/^©#ia5S i K*e#taL/ 

[0 14 3] 



2001-3104423 
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C*7] 



CO 


H 2 


C0 2 


O2 


NO 


C3H6 


H2O 


N2 


(X) 


(X) 


(X) 


Of) 


(X) 


<XC) 


(X) 




0.525 


0.175 


10 


0.646 


0.12 


0.16 


5 





[0 14 4] 
[0 14 5] 

EUl&tfgl^J: U, AlgOgOOMtCfcoT^-ffcMttJcH^Sgft&n, V»;f - 'J. 
->W^»»tfeT?tiS4JtCe0 2 : Al 2 0 3 ^75 : 25i£#T?&&<Z>jWtC#* bV>^ 

[0 14 6] 

(itfeM 8 ) 

miz&mLT. mmn^mmht=. 0 zommn^mn^mLx 0.5-1 mm© 

[0 14 7] 
(Jt««9) 

%fi*#Ufett«Ei(»*S:8l$S!Lfe. i©i«»*&ffi»Mbr 0.5~ 1 nn®* U> 
[0148] 

(MMM23) 

oTPtS:2M*%fi^bfe«lffi»5fcS:WSS.Lfc. ^©i!ll&*?:ffi^Lt 0 
.5— 1 mmO^Wy h^^i: Lfeo 
[0 14 9] 
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e P IC 13 S £ fPffi L fe . 

[0 15 0] 

MfStepl-* 700^CLean4#/Richl »J LW^25^p|SI-»fPflffStep2 8 
OOTC *^C>f 5 B#ra-»MffStep 3 - 70(TC Lean 4 #/Rich 1 g-ftg U jg L 
25^^MStep4-* 800r*^MS5f$r^?NffiStep5 

700TCLean4^/Richl^J|ft»j3gLWA^©^^ffl^S:*8 JCa^f. tfcfNflf 

©BRkihu **i^*i®«jiE8tt4K:ov^, 500°c©x h-Y ^-^^^vio^m^m 

) T? _ 1601c 400X3 *-ei21C U HC, CO&tfNO x CD#J&#tf>50%^ 

[0151] 
[IS 8] 





CO 

(30 


Hz 
(X) 


C3H6 

(X) 


NO 
(%) 


O2 
(X) 


COz 
(X) 


HzO 
(X) 


Nz 


mm 
(#) 


Rich 


0.66 


0.22 


0.07 


0.16 


0.18 


8.8 


3 


mm 


1 


Lean 


0.06 


0.02 


0.07 


0.15 


6.64 


8.3 


3 


mm 


4 



[0152] 
[0 15 3] 
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[0154] 

mWtr^^-^^Qi^mm o.2^;i/ (75. ig) £ 500mi<?M *y&mmzm i '& 

9 a*** 304 g (ceo 2 mnv o.ttjvmm) zm&L. s^jcs^iast^ufe 

a 

[0155] 

Tftjg«1^fr*^£ L£ c i*l£2&ffi©flnffiTJCT 120°CT* 2 B^MS 
7 4 ;i/#>!r-3f 

[0 15 6] 

)l 500ml © -f > ^SItKIC ^D^ ^ MWffl tefft^Xfr 

>f*>'(«c) m.) & 9.1g»JU D - # <Dg*U7mm % 3^ y 1 mm(Z)^^ 

-f if - & ffi v % r i oooo rpm-e 5 & mmi* L & o 

[0157] 

400°C T* 5 ^r4^iLTCe0 2 -Al 2 0 3 l^iftW*^III Lfe„ # & tltz.&'&m 
[0 15 8] 

^M24©^^l:%^(D#H?L^a$:> H»J1, 4, 6, jt«M 1 ~ 3 H 
m&lZjkmtfai/t-ZZm^Xffl&lst-o 3.5nm~ 100nm©jjffl7Ltf>-£ff-^«& 
, 600°C, 800°C, 1000°C-e# 5 BJISflLSfttC, -£*l-?*l0.34, 0.30, 0.21cc/ 

[0 15 9] 



3 6 



mil# 2001-3104423 



#2 001-3 36643 



ns^Mt&ft&z^to f btMMj threes m^r^mB(Dm^mitm 

[0 16 0] 

[01] ^IMlffli^ttf*©* 0.5nm©^H©^^*f(Z)^?:^ 
U Al£Ce(DM^i:b®;fr*fJ0T*&£ o 

[0 2 ] mffiMJkz$bmm<DmfcmRtfm&mftWffi3i<DMitiz u ^ 

[0 3] ^M#9&tfJtiS!M©aiftft»*© 3.5- 100nm(Z)M?L^5:^^^ 

[0 5] mfi«&tfJt«t#!I©iftfti&»*© 80QVM&&<DMJL&m*m-ty 
[0 6] ^«2fctFJt«M©««©50%^bfiS&^t-y^7'T?**„ 

[08] mmMRtfitmrn <Dmm(D50%mtum^'ty^yx&^ o 
[0io] &mwRTfj£mM<DMm<Dm&&.cQ&fcm ? t* & £ „ 



miiE# 2001-3104423 
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chi2] mmmoymmoy m y - m^m,^o5o%mtum &^-r f -7 -c & 

So 

[013] mffiM23(DMM<D&mffiSteplZ £ Vf £ 50% jfHfcSg Sra*?" ^9 7 

& "So 

[014] Jfc#0S 8 ©«^©#fPffiStepJCfc^«50%^fbiaSS:^'r ^9 7 7? 

3?> So 
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[01] 



80 

C e 75 

(atom%) 

70 
65 



[H2] 



60 
20 























a 

o 










o 



25 30 35 
A I (atom%) 



40 



it 
-fe 
'J 

A 



(nm) 



600°C 0 :800°C 



:1000°C 



D 




ffilEff 2001-3104423 



#2 001—336643 



[03] 



0. 25 



3. 5~100nm 



AS 
(cc/g) 



0.2 



0. 15 - 



0. 1 - 



0.05 - 



600°C 0 : 800°C 






m 




Jt 
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